Background: Catastrophic antiphospholipid syndrome (APS) is defined as life threatening multiple organ thromboses developing simultaneously or over a short period. The survival rate of catastrophic APS is about 50%, but the long term outcome of patients who survive is unknown. Objective: To determine the long term outcome of patients with catastrophic APS and provide further information on patients who survived.
T he antiphospholipid syndrome (APS) is a clinical syndrome associated with pregnancy morbidity (mostly fetal loss) and/or vascular thrombosis (venous, arterial) in the presence of circulating antiphospholipid antibodies, most commonly anticardiolipin antibodies and lupus anticoagulant. 1 The spectrum of APS related vascular events ranges from a superficial thrombosis to life threatening multiple organ system thromboses developing over a short period (catastrophic APS).
The term "catastrophic APS" was originally proposed in 1992, in which the major feature is the occlusion of small vessels supplying multiple organ systems. 2 After this initial description, the first comprehensive literature review of 50 patients with catastrophic APS was published in 1998. 3 Three years later, a second literature review described 80 additional patients with catastrophic APS. 4 In both reviews patients were identified through published case reports after a computer assisted (Medline, National Library of Medicine, Bethesda, MD) literature search. The analysis of the clinical and serological features of these 130 patients with catastrophic APS significantly contributed to our understanding of this devastating syndrome. One of the major findings of these reviews was a mortality rate of about 50% at the time of the initial event.
However, the long term outcome of patients who survive catastrophic APS is unknown. As far as we know, there is no published report on the prognosis of patients with catastrophic APS which includes the anticoagulation regimens used, the development of further thrombotic or catastrophic events, or the mortality rates and functional outcomes.
Thus our primary objective was to determine the long term outcome of patients with catastrophic APS and provide further follow up information on patients who survived the initial event. Secondarily, we also examined the functional status of the survivors.
METHODS
Based on the two review articles on the clinical characteristics and outcomes of 130 patients with catastrophic APS, 3 4 we contacted, by email, regular mail, fax, or telephone, the first authors of the case reports in which patients had survived. Coauthors of the published reports were contacted when the first authors did not reply. We also added six recently reported patients with catastrophic APS to our data analysis. 5 Authors were asked to provide the following information: (a) what treatment was given to their patients after the catastrophic episode and (b) if their patients had any further episode(s) of thrombosis or catastrophic APS during the follow up period. The follow up period was from the time of catastrophic APS event to the last contact with their doctor. Mortality from APS and all-cause mortality during the follow up period were also recorded. We recorded the information from authors using a standardised data form.
Mann-Whitney test was used to compare the continuous variables.
RESULTS
The initial review of 136 published patients with catastrophic APS showed that 63/136 (46%) died at the time of the reported event. Of the remaining 73 patients, we were able to obtain information on 58 (79%) patients, and 49/58 (84%) patients were still alive at the time of the study (table 1). The demographic characteristics of the 58 patients (41 female) from whom we were able to obtain information did not differ from those of the 15 patients (10 female) with missing information (mean (SD) age at the event 36.6 (15.9) v 35 (16); p=0.7 and the number of organ systems affected 4.1 (1.9) v 5.0 (1.7); p=0.1).
Thirty eight of 58 (66%) patients did not develop further APS related thrombotic events (mean (SD) follow up time 67.2 (44.0) months, median 54, range 12-186). Thirty five patients had follow up information until 2001 when our study was completed. For the remaining three patients, the last contacts with their doctor were five, three, and one years respectively. Table 2 demonstrates the anticoagulation regimens that patients without further events received during the follow up period.
Fifteen of 58 (26%) patients developed further APS related thrombosis after the initial catastrophic APS event (mean (SD) time to the event 37.7 (34.8) months, median 24, range 5-120) and the mortality rate of these patients was about 25% (4/15 patients). Table 3 shows the clinical characteristics and outcomes of these 15 patients. Six patients had recurrent events associated with a surgical procedure and one had recurrence with a sub-therapeutic international normalised ratio (INR). All 15 patients developed only one further thrombotic event during the follow up period except one patient who had recurrent events. None of the patients developed further catastrophic APS.
Of 15 patients who developed further APS related events, 11 (7 female, mean (SD) age at initial event 35.1 (12.3)) were still alive during the follow up. Antiphospholipid syndrome related events in the 11 patients included two pulmonary embolism; two arterial-venous graft thrombosis; one stroke; one recurrent deep vein thrombosis/pulmonary embolism; one myocardial infarction; one renal artery graft thrombosis; one penile artery thrombosis; one left arm amputation due to perioperative thrombotic complications, and one aortoiliac junction thrombosis.
Nine of 58 (16%) patients (six female, mean (SD) age at initial event 40.2 (17.2)) died during the follow up: three shortly after the event due to multiple organ failure; two due to non-APS related causes; and four due to APS related events. Non-APS related mortality causes in two patients included myelofibrosis more than 15 years after the initial event and pneumonia one year after the event, respectively. Causes of death due to the APS in four patients included: two perioperative complications four years (total knee replacement) and four months (mitral and aortic valve replacement) after the initial event, respectively; one pulmonary haemorrhage/infarcts seven years after the event; and one massive pulmonary embolism nine months after the event (table 3) .
Eight (15%) patients were functionally impaired as a consequence of catastrophic APS: three had end stage cardiac failure; two had end stage renal disease requiring haemodialysis; one case of symptomatic arrhythmia; one chronic renal insufficiency; and one had gait abnormalities and visual symptoms. 
DISCUSSION
Sixty six per cent of patients who survive an initial catastrophic APS event remained symptom free with anticoagulation during an average follow up of 67.2 months. Twenty six per cent of the survivors developed further APS related events and the mortality rate of these patients was about 25%. Doctors have been increasingly recognising catastrophic APS but still many unresolved questions exist. The optimal treatment combination at the time of a catastrophic APS event is controversial, 6 but anticoagulation is the preferred treatment in the long term. Although short term outcomes of catastrophic APS are documented in two different series, 3 4 the long term outcomes are unknown. This is the first study demonstrating that catastrophic APS recurrence is unusual and patients treated with anticoagulation generally have a stable course.
Long term anticoagulation with warfarin is the standard of care to prevent a recurrent vascular event in patients with APS. The recurrence rate in untreated patients is 44-55% after the first vascular event, [7] [8] [9] and approaches zero in patients treated with high intensity warfarin. 10 In our study one quarter of patients with catastrophic APS developed a recurrent thrombotic event despite anticoagulation.
Of 15 patients who developed further thrombotic events, six (40%) occurred during the perioperative period, which emphasises the fact that patients with APS are at additional risk for thrombosis when they undergo surgery. 11 Stasis, intimal injury, and hypercoagulability are the three major factors that contribute to postoperative thromboembolic events. 12 During the perioperative period, patients with APS possess all these factors, and the risk of a thrombotic event is further increased by the discontinuation of warfarin. Thus, when a patient with APS or catastrophic APS undergoes a surgical procedure, the most effective pharmacological methods should be combined with physical methods such as intermittent venous compression, and patients should be closely observed for the signs and symptoms of thrombotic clinical events.
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In the absence of underlying connective tissue disorder, APS is defined as "primary APS". 13 14 Functional prognosis is poor in patients with primary APS with prolonged disease. A retrospective study showed that after 10 years of disease, one third of patients with primary APS had organ damage and one fifth were functionally impaired. 15 Although there are studies reporting the functional status of surviving patients with APS after prolonged disease, the functional outcome of surviving patients with catastrophic APS has not been reported. Thus, we secondarily analysed the functional outcome and found that 15% were significantly functionally impaired owing to the initial catastrophic APS event.
The major limitations of our study are the data collection, which were dependent on a retrospective questionnaire, and missing information on certain patients. Recall bias from the authors might have occurred and the information could not be confirmed because of lack of direct access to patient charts. Furthermore, the different management characteristics between institutions might have affected the outcomes of patients, but no one institution had enough patients for a meaningful comparison. The open ended format of the questionnaire is a strength of our study, which allowed us to capture details that might have been limited by a more standardised approach. Another strength of this study is that we collected a large body of data on a very uncommon and potentially fatal syndrome.
In summary, this is the first study that considers the long term prognosis of patients with catastrophic APS after the initial event. Further prospective studies, preferably using large scale registries, will help us to better understand the long term prognosis of catastrophic APS.
